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ABSTRACT 
Al rhc early and middie Miocène localitie  ̂of the Sperrgebiee, Namibia, new 

material of climacocerand ruminants bave been collected reccntly. From 

Elisabethfeld we describe new material belonging to Propalaeorys austroafri- 

canus Stromer, 1926, togeiber with a new genus and species of cHmacocera- 

tid Sperrgi'hiciomvryx ivardi n. gen., n. sp., a species witbout frontal 

appendages close to Propalaeoryx and ro primitive early Miocene European 

ruminants sucb as Andegtvneryx. From the locality of Arrisdrift, wc dcfinc 

another new genus and species of climacoccradd witb frontal appendages, 

Oraugemeryxhendey n. gcn.. n. sp., characterized by iis compic.x tincd frontal 

apophyses. Comparison of the dentition and posrcranial skclecon of ebis 

genus and ihose of Spnrgebietoyneiyx suggests a close phylogeneric relation- 

ships beiween them. 
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RÉSUMÉ 
Nouveaux ruminants girajfoïdes du Miocène ancien et moyen de Namibie. 
Dans les localités du Miocène inférieur et moyen de la Sperrgebier en 

Namibie, de nouveaux restes de ruminants C'iimacoceraridae ont été récem¬ 
ment récoltés. Un nouveau matériel provenant d’EIisabethfeld appartenant à 

Propalaeoryx austroafritanus Stromer» 1926 est décrit, ainsi qu'un nouveau 
genre et une nouvelle espèce du Climacoceraridae, Sperrgelfietomer)>x wardi 

n. gen., n. sp,, espèce ne possédant pas d’appendices froniaux* proche de 

Propalaeoryx et des ruminants primitifs du Miocène inférieur européen, 

comme Andegameryx, A Arrisdrift, nous décrivons un autre genre et une 

autre espece de Cliniacoceratidae avec des appendices frontaux, Orangemeryx 
hendeyiy qui sc caractérise par ses apophyses frontales complexes. Les compa¬ 

raisons entre la dentition et le squelette postcrânien de ce genre et de ceux de 

Sperrgehietomeryx suggèrent une proche parenté phylogénétique entre les 
deux. 

INTRODUCTION 

This is rhe second report on the ruminants of the 

early and niiddle Miocene of Namibia collected 

by the Namibia Palacontology Expédition. The 

lirst paper dealt with the small bovid 

Namibiomeryx seriuti Morales et ai, 1995. In this 

article we describe the giraffoids from the samc 

région. 

Iwo new gênera of giraffoids rccovcred from the 

sites of Elisabethfeld and Arrisdrift in Southern 

Namibia (Fig. 1) rcvcal a grcat deal about the 

origins of this superfamily of ruminants. The 

new climacoceraiid giraffoids [ack frontal apo¬ 

physes, and occur in ihe early Miocene deposits 

at Elisabctbtcld and oiher sites in the northern 

part of the Sperrgebict. Sperrgebietumeryx is clo- 

sely relatcd lo primitive latc Oligocène European 

ruminanr.s such as Andegit}7îeryx Ginsburg et al.y 

1994, and lies close to the root of the group 

which subscquently dcvelopcd apophyses, the 

Giraffoidea. Sperrgebietomeryx occtirs in the same 

strata as another sperrgebietomerycine, the genus 

Propalaeoryx Stromer> 1926. 

Basal middie Miocene deposits at Arrisdrift hâve 

yielded abundant remains of a new genus of cli- 

macoceratid, OrangemeryXy a climacoceratine 

Fig. 1. — Geographica! location of Arrisdrift (early mIddIe 
Miocene) and Langental and Elisabethfeld (early Miocene) in 
the Sperrgebiet, Southern Namibia. 
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with tincd apophyses. Exannination of the skull 
and postcranial skclcron oi this genus and diose 
of Sperrgebielonicryx suggests chat chc Arrisdrift 
species may wcll bc the descendant of the 
Elisabcthfëld onc. 
l'hc transition from primitive pecoians to climaco- 
ccratids with apophyses rhus appears to hâve 
occurred in Africa subséquent to colonisation of 
this continent by pecorans frorn F.urasia. 

GEOLOGICAL SETTING 

Ei.isahkthfeld 
The early Mioccnc site of Elisabethfeld (Stromer 
1926) occupiez onc of a séries of prc-Miocenc 
vallcys which osed to drain into chc Atlantic 
Océan from the région of the present-day Namib 
Sand vSca. As a resuit of a worldwide risc in sea- 
levcl during the early Miocene the transient sédi¬ 
ments in the vallcys stopped moving, and hirther 
sédimentation occurred in the drowned valleys. 
Ar Elisabethfeld» f]ne-grained red limey silts 
accumulatcd in a plain that lay between the 
Grillental and one of ics Southern nibutanes 
which had eut thiough Proterozoie rocks, l'hcse 
red silts, which arc often overprinted with pedo- 
génie featurcs, were inciscd and then buried by 
green silts, sands and conglomérâtes. These Hu- 
viatile beds are ovcriain by a fine-grained palaeo- 
dune sequence (Greenman 1966, 1970; Corbetc 
1989). Unconlormably overlying the early 
Miocene sédiments is a two métré ihick traverti- 
ne which Iras invaded the upper portion ol the 
aeolianite. Fragments of thi.s travertine hâve been 

incorporated into a yoiinger set of aeolianites 
which crop ont exrensively m the area, often 
filling  palaeo-valleys eut into ihc early Miocene 
sédiments. 
At the base ol onc of the green, pebbly-sand 
channci infillings cropping ont as a low diff  and 
immcdiatcly overlying chc basal red limey silts, 
the partial skclcron ol^ a ruminant was observed 
by Drs J. Ward and I. Corbett in June, 1993. 
The specimen was phorographed and leh />/ situ 
for later excavation. In Augusi, 1993, Drs 
M. PicDord and B. Senut visited the site with 
J. Ward and excavated the skeleton. It was évi¬ 
dent that at least 1 cm of sédiment had been 

removed, principally by sand-blasting, since the 
photugraphs had been taken rwo months pre- 
viously. A mandibic with the cheektecth in place 
in June had eroded so diac only the ventral mar- 
gin of the jaw Was lefr in Augusi. 
The associated fauna indicatc-s that the 
Elisabethfeld skeleton is i>f early Miocene âge. 
The sire corrélâtes broadly with the localities of 
Songhor and Koru. Kenya, and is thus interpret- 
ed to be about 20-21 Ma old (Faunal Set I of 
Pickford 1981). 

Arrisdrift 
The site oi Arrisdrift occurs in a latéral channel 
of the Proto-Orange located about 1 km east of 
the presem-day channel of the river. Fossiliferous 
sédiments lie at an altitude of about 4l m above 
mean seadevcl, infilHng a low channci carved 
into the Gariep Group of I,ate Protero/oic âge. 
Fhe cb.ajinel is filled with a coniplcx cut-and-fill 
sequence of sédiments raiiging in grain si/c trom 
conglomerares ro clays, the latter representing 
clay-drapes deposited during periods when the 
Arrisdrift channci was eut off from the main 
river. During periods of high water, the channel 
would be active, so that numerous scour and ftll  
épisodes occurred, and can be seen in superposi¬ 
tion in the excavation. 
During periods of low water Icvel, the channel 
was effectively isolated from the main srream and 
would bave been a quiet pool of water. ’Fhis 
channel lay close to sca-lcvel, as indîcated hy the 
présence of serpulid worm tubes in abundancc, 
even to the extent of forming serpulid reefs. 
Ibday thèse invertebrates livc in brackish water 
in estuarine settings. I here can be little doubt 
that al the beginning of the Middlc Mioccnc, 
somc 17-3-17 Ma ago, sca-lcvel was somc 41 m 
above présent day Icvcis. 
The site of Arrisdrift, like the carlier ones in the 
norchern Sperrgebier, owes its formation to the 
world-vvide risc in sea-level that occurred at the 
end of the early Miocene, which caused rhe 
back-ponding of sédiments widiin ihe Proto- 
Orange valley. The difïcrcncc in âges of chc tossÜ 
sires in ihc northetn and Southern Sperrgebict 
indicate that chc rise in sea-lcvcl was relarively 
slow, the highest stand being reached some 2- 
3 Ma later than the onset of rising sea-lcvcls. 
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Fig. 2. — Atlas of Spengebietomeryx wardin. gen., n. sp. (EF 37'92); A, dorsal view: B. ventral view. Scale bar: 20 mm. 

This scénario is confirmée! by the discovery of 

early Miocene manimals ar Aucha.s, another 

Proto-Orange deposit, in sédiments 32-37 m 

above present-day mean sca-level, or .some lU m 

lower rhan the deposiis ai Arrî.sdrift. 

By the rime that sea-lcvels droppcd again later in 

the middlc Mioccnc> the Proto-Orange river had 

abandoncd some of ils mcander loops and was 

following a Icss sinaons course rowards the coast. 

When incision occnrred lollowing lowering ai 

base-levcls, the early and niiddie Miocene sédi¬ 

ments deposiied in many of the abandoned loops 

were left high and dry. 

rhe fauna associated with Oningemeryx is early 

rniddle Miocene in âge, correlaring closcly with 

Ruropean zone MN4 (De Rruijn et ûl. 1992) 

and with rhe sites of Ruiuk and Maboko in 

Kenya, assigned to Raunal Set PIII (Pickford 

1981). It is probably about 17.5-17 Ma 

(Pickford 1994). 

SYSTEMATIC PALEONTOLOGY 

Suborder RUMINAN'RIA  Scopoii, 1777 

Superfamily ClRAl-l’OIDKA  Simpson, 1931 

Family CUMACOCER/Vl IDAH Hamilcon, 1978 

(= ClimacOCERIDAE Hamilton, 1978) 

DiagN(')S1S. — Ruminants of medium to large size 
charactcriscd by rhe rendency — in relation ro orher 
runiinanrs of the saine age - for élongation of (he 
hccIn (incliiding ihf atlas) and limbs. Distal epiphysis 
nf ihe nieiar.ifsal wirh open gnUy. Dentition wiili  a 
clear hypsodont tendency. Palaeomery’x fold in lower 
molars moderatc or suppressed. hypoconid i.soiated 
and lobe ol md simple. 

SpERRGEEIETOMKRYCINAE n. subfam. 

Type genus. — Spengebietomeryx n. gen. 

DlAüNtrsis, — Clîniacoccratidac without crânial pro- 

fiihcrancev Cranîum wiih wide fronials, sagiu-il crest 

and niichals strongly dcfmed, Dcniirion moderarely 
hvpsodont. Premolar sériés elongate. l-o\ver molars 
wiih strong styhds and rnodcr.ne paleomeryx fold. 
Upper molars with very strong stvIüs and laie union of 

the internai lobes with the outer wall. 

Sperrgebïetomeryx n. gen, 

T^TE SPECIES. —Sperrgebietomeryx mardi n. sp. 

Diagnosis. — The same as for the type species. 

Sperrgebietomeryx tvardi n. sp. 

cf. Strogulognathus sansaniensis V\\\\o\ (Scromer 1926). 
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Fig. 3. — Occlusal view of the lower dentition of fossil ruminants trom the Sperrgebiet. Southern Namibia: A, right m3-p2 of 
Sperrgebieîomeryx wardir\. gen., n. sp. tEF 37'93) from Elisabethfeld; B, right m3-p2and alveolusof pi, Propalaeoryxaustroafrica- 
nus Stromer (EF 3’93). from Elisabethfeld; C, left m3-p2 ol Orangemeryx hendey) (AD 1521). tram Arrisdrift; D. left m2-p3 of 

Orangemeryx hendeyi n. gen.. n. sp. (AD 654'94-), (rom Arrisdrift- Scale bar' 20 mm. 

Hoi.OT\’PE. — EF 37’93, skull, manclibic and associa- 

ted arias, with parts ol ihe verccbral culuinn and hind 
limbs (Figs 2, 3A, 4, 5» IDF-H), honsed in the 
Muséum of the Gcological Survey of Namibia, 

Wiiidhoek. 

T\TE EOCALITY AND AC.E. — Elisabethfeld, Namibia. 

F'arly Miocene. 

ErVMOinGY. — Sperrgi'biets German name for ihc 
"foibiddcn teiriton'* on accoiint of rhLs nanie.applicd 

to tlie niaimmd Area of .Southern Namibia; rntryx, 

Grcck for deer. The specics name lionours geologisi 

Dr John Ward who found ihe holotypc. 

OlAGNOSI.s, — Medium-sued giraffoids, premoJar 

séries long and gracile. Lower p4 wirh simple meta- 
conid, directed posteriorly, anlerior wing wiihoiu bifur¬ 

cation. P2 and p2 iicarly ihe .vainc .si7.c a.s P3 and p3. 

Dibt-trtl N'TlvM ijiA(;nosi.s. - Spi^ngehittomeryx 
from Propalaeoryx an.'droafricanus'hy iis smaller sîzc, 
by the more primitive niorphology of the p4 and P4, 
and the loss of p 1. It differs from Walangania africana 

{Whitworth 1958) by irs larger .size, the more gracile 

premolars and the more primitive construction ol the 
p4 and IM. Ir difTers from Prolibyîherhtm 
1961, Giraffîdae and Climacoccratinae by the absence 

of craniaJ protubérances which arc présent in the laiter 

three groups. 

Desckiim ion 

The skull (Figs 3-4) is wcll preserved, although 

eroded on dic anterior part of chc lefr sidc, and 

slighily crushed dor.sovcnrrally. In ventral view 

the skull présents a cicarly primitive morpholog}  ̂

comparable u> thaï of Dremolberium (Sigogneau 

1968). The auditor)' région is of primitive tj^pe, 

with ihe siyloid process locaccd berween the mas- 

toid process and the cympanic huila, the larter 

boing modctarcly inflaced, while the exrernal 

auditoty  ̂meatus is prominenr and almosr circular. 

d'he basioccipiral i.s relarively wide, with .strong 

poaterior and anterior tubcrclcs lor muscle inser¬ 

tions. The width of the insertion zone for the 
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Fig. 4. — Sperrgebietomeryx wardi, n. gen., n. sp., holotype skull, Elisabethfeld green sands, northern Sperrgebiet, Namibia, early 
Miocene; A. dorsal view; B, ventral view; C, right latéral view. Scale bar: 20 mm. 
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Table 1. — Measurements (lenglh. width, in mm) of the upper dentition ol Sperrgebietomeryx wardi n. gen., n. sp. from Elisabethfeld 

(EF 37’93), Propalaeoryx austroafncanus from Elisabethfeld (EF 4‘93) and Orangemeryx hendeyi n- gen., n. sp. from Arrisdrift 

S. wardi 
r EF37’93 1 EF 4 93 

P. austroafncanus 
EF200‘93 EF20r93 AD273 

O. hendeyi 
AD283'94 AD334’95 

LMM-PP 68.0 _ 

LMM  39.5 38.2 41.5 63.0 

LPP 31.0 - - 

LM3 13.5 13.0 14.0 21.6 

WM3 12.8 12.3 - 18.2 

LM2 13.6 13.5 15.1 21.4 

WM2 15.5 15.2 - 21.9 

LM1 13.5 12.2 13.0 21.0 

WM1 13.0 12.2 - 20.0 

LP4 10.0 9.5 10.5 11.4 13.1 

WP4 10.0 10.5 - 10.3 15.9 

LP3 10.0 10.7 11.5 

WP3 9.5 9.2 13.2 

LP2 10.4 - 12.5 14.1 

LP2 8.9 - - 11.8 

masseter muscles is remarkable, and reveals their 

strength. In dorsal view, the width of the frontals, 

the strength and heighr of rhe sagittal crest and of 

the ntichal crest arc ail notable features of the 

skiill. The zygomatic process of the Iromal is very 

prominent. The frontals arc relatively widc, 

although they appcar wider on account of the 

dorsoventral compre.ssion ihat affects the skull. 

There is no lacrimal f'ossa, and cherc may hâve 

been an ethmoidal fenestra although the préser¬ 

vation of this part does not allow of certainty in 

this matrer. The external occipital protubérance is 

very strong and projeers posceriorly. The supra- 

occipital has a wcll-marked crest. 

Upper Jentîtmi (Ttbie 1, hig. 4B) 

Molars with strong parasrylcs and mesostyles; in 

the M3 the metastyle is also strong. The internai 

Table 2. — Measurements (length. width, in mm) of the lower dentition of Sperrgebietomeryx wardi n. gen., n. sp. from Elisabethfeld 
(EF 37'93), cf. Strogulognathus (Stromer 1926): Propalaeoryx austroafricanus Irom Elisabethfeld (EF 3'93) and Langental 

(1926-507, holûtype), cf. Strogulognathus sansaniensis from Langental (Stromer 1926) and Orangemeryx hendeyi n, gen . n. sp. 

from Arrisdrift. 

S. wardi 
EF 37’93 

cf.Strogulog. 
I 

P. austroafncanus 
EF3’93 1926-507 N 

O. hendeyi 
OR M 

LMM-PP 75.0 82.0 90.6 9 95,0-109.0 100.6 

LMM  44.0 48,2 52.8 12 58.0-65.5 62.1 

LPP 32.0 34.9 37.0 13 34.6-45.5 38.6 

Lm3 18.5 18.0 21.5 21.2 14 24,2-29,0 26.7 

Wm3 8.0 8.0 8.5 9.0 13 9.5-11.5 10.6 

Lm2 13.6 13.0 13.0 15.5 17 17.0-21,5 20.2 

Wm2 8.9 9.0 7.9 9.4 17 10.2-13.0 11.9 

Lm1 12.5 12.5 14.8 16 15.2-20.5 16.7 

Wm1 7.9 7.0 8.8 16 9.3-12.0 10.5 

Lp4 12.2 12.5 13.0 18 12.5-15.5 14.5 

Wp4 5.7 7.7 6.5 18 8.0-10.0 8.9 

Lp3 10.9 12.0 12.4 13 11.3-15.1 14.1 

Wp3 5.5 6.5 - 13 6.0-8.2 7.3 

Lp2 9.5 10.2 10.5 8 9.0-12.5 9.9 

Wp2 4.1 5.0 4.3 8 4.0-5.7 4.8 

Lp1 5.0 6.0 
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Fig. 5. — A D. Sperrgebieîomeryx wardi n. gen., n. sp., Etisabethfeld green sands, northern Sperrgebiet, Namibia. early Miocene; 
A. holotype skull in left latéral view; B-D, right mandible; B. occlusal view of cheek dentition: C, lingual view; D. buccal view; 
E-G, Propalaeoryx austroafricanus, Stromer, Elisabethfeld red silts, northern Sperrgebiet, Namibia, early Miocene, right mandible; 

E, buccal view: F. lingual view: G, occlusal view. Scale bars: 20 mm. 
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lobes fiise late with each oiher, the incerlobular 

column is sioall. M2 is largcr than tlic othcr rwo 

molars, which arc approxinlaicly the same size. 

The prcmolârs arc long, including fhe which 

posscsscs a scrong anterior sryle with cinguliim 

round the protocone. P3 and P2 aLso possess a 

strong anterior style and a well-defined anterior 

lobe [close morphologicaily to the prcmolârs of 

Bosclaphini (Bovidac)]. 

ÎAnver denthwii ( Table 2, Fig, 5B-D) 

'The stage of wear prevents rïiuch being obseiwed, 

es[>ccia]ly in the mulars. The third lobe of m3 is 

relativcly small. T hc prcmolârs arc long and gra¬ 

cile. 1 hc close morphologiçal similariry berween 

the premolars is notable, cspccially between p3 

and p4. Both prcmolârs bave simple metaconids 

dircctcd posreriorly and the anterior wing wirhout 

bifurcation, while the exrernal incision is modcratc. 

Discussion 

d1ïe existence of two ruminant spccies in the 

early Mioccne of the northern pan of the 

Spcrrgebict was noted bv Stromer (I926) on the 

basis of fossils from Langcnial and Elisaberhfeld 

assigned by him lo cf. Strogidognathm samanien- 

sis Filhol, IS70 and Propal^wryx nustroafiiavius 

Stromer, I926, respectively. The dentitions assign¬ 

ed to Strogidognathiis vvere slighily smuilcr ihan 

those assigned ro Propnlneoryx austroalriccttnts ̂

biir were otherwise similar to ihem, which is why 

they hâve subseqiienrly been pooled with those 

of P. atdstroafriawus (Hamilton Van Couvering 

1976). 

Genus Propalaeoryx Snomtu 1926 

Tyi'K Sl’HCiHS. — Propalacoryx austroafricamis Stromer, 

1926. 

Holcti ypi:. — 1926-507, mandiblc. 

Type ixicali py, — Elisabcthfcld, Namibia. 

New CO) na riOKS^ — FJisabcthtdd, Namibia: EF 

3’93, riglu inandibic (Table 2, Fig. 5E-G); EF 4’94, 

fragment ol right maxilla with damaged P4-M3; EF' 

200^93 righi P4; EF 200r93 lefi P2 ( l'able 1). 

Description 

The mandiblc has lost the ascending ramus and 

the symphyscal portion. The horizontal ramus is 

robusr and préservés the alveolus for pi which is 

iiniradiciilate The lower molars possess a mode- 

rate paieomeryx fold, most marked in the mF 

The metastylid is sirong and isolatcd. ’Fhc pos- 

terior wing of tire hypoconid i.s wcll scparaicd 

from the encoconid. d'Iie basal pillar is of mode- 

rare size. The hypoconuhd of the m3 is simple 

and of moderate size. 1*he p4 présents a bifurcate 

anterior wing and complex metaconid positioned 

in front of the protocomd and fbrming an inci- 

pient internai wall. There is a deep vernc.il inci¬ 

sion in the poscerior part of the external wall. 

The p3 is much sirnpier. It also has a biFtircate 

anterior wing, but tlie metaconid Ls a simple crest 

directed backwards. 'Fhe p2 is smallcr than p3 

with a simple anterior wing. The dimensions (in 

mrn) of the spccimcn arc as follows: molar séries 

48.2; premolar séries (without ihc pl) 34.9: m3 

2F5x:8.5;m2 13x7.9; ml 12.5 x 7; p4 12.5 x 

7.7; p3 12 X 6.5; p2 ! 0 2 x 5; p I (alveolus) 5x2, 

The maxilla fragment is hadiy abraded so tirât 

rhe internai lobes of the fi.uir teeth P4-M3 hâve 

been parriy desrroyed, so tliat only the external 

lengrh of rhe recrli can bc measured, as lollows 

(in mm) : M3 14; M2 154: Ml 13; P4 10.5. In 

the ihree molars rlic parastylc and mcso.stylc arc 

well-dcvelopcd and cxtcmally wclFdcfincd. In 

the M3 tlierc is, in addition, a strong merasryle 

which is also wcll defined cxternally and which is 

Linitcd by a basal cingiilum to the other styles. 

The P4 is elongated with strong parastyle and 

metastyle. 

The isol.ned P4 (11.4 x 10.3 mm) has an exter- 

nal wall similar to rhat in rhe specimen described 

above. The protocone is surrounded by a rclaii- 

vely strong cingulum. 

The isolatcd P2 (Icngth 12.5 mm) is missing its 

protocone. Fhe parastyle is large and globular. 

The paracone is well marked exrernally and i.s 

joined to the parastyle by a smooih cingulum 

which continues to the posterior margin. 

D1SCU.SSION 

The Elisaberhfeld Propidaeoryx mandible differs 

from that of Sperrgebîetomeryx by its larger size, 

the presence of a well-developed pl and premo- 

lars which are more robust and complex. The 

p4s are particularly different, those of 
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Propalaeoryx Stromer, U)26, pos.scsMtïg ;i hifur- 

cate anrerior vving, a strong meraconid vvhich 

forms an incipieni lingual walK and a deep exter- 

nal incision. In ail these characters this specimen 

is close to the holotypç mandiblc of Propalaeoryx 

austroiffiicantis, although tlic latrcr is slighrly 

larger and ha.s a simplcr mctaconid in its p4. The 

new jaw f'rom Klisabethfcid has hypsodont 

molars and, as in the hoJorvpe, rhe palaeomeryx 

fold is weak, being strongesf in ihe m 1. 

Table 3. — Measurements (in mm) of the postcranial skeleton of Sperrgebietorneryx wardi n. gen., n. sp. Irom Eiisabethfeld and 
Propalaeoryx austroafricanus from Eiisabethfeld and Langental (Stromer 1926). Abbreviations: APO. antero-poslerior diameter; 

TD, transversal diameter; c.c., corpus calcanei; t.c.. tuber calcanei: m., maleolus: s., sustentaculum. 

S. wardi Stromer, 1926 P. austroafricanus 

RADIUS EF2r94 EF 23’94 EF24’94 8 EF41’94 

Length 214.0 
Proximal APD 15.9 16.0 17.7 

Proximal TD 
Distal APD 

27.9 
19.4 

28.0 31.5 

Distal TD 25.6 25.1 

S, wardi P. austroafricanus S. wardi Stromer, 1926 

HUMERUS EF 36'94 EF 22’93 SCAPHOID EF 23’94 10a lop lOy 
Distal APD 28.0 30.0 Antehor Height 13.1 13.0 12.5 14.8 
Distal TD 28.6 34.1 APD 17.2 18.5 19.0 20.5 

S. wardi Stromer, 1926 S. wardi Stromer, 1926 

SEMILUNAR EF 23*94 9 FEMUR EF 37’93 15 

Anterior Height 12.4 12.0 Proximal TD 50.0 52.0 
Proximal APD 16.3 Head APD 22.1 20.0 
Proximal TD 13.5 14.5 Head TD 28.1 27.0 

S. wardi S. wardi Stromer, 1926 

METACARPAL EF35'93 EF23’94 EF24’94 TALUS EF 37’93 18a 18b-p 
Length 207.2 205.0 Latéral Length 31.4 31.0 35.5 
Proximal APD 17.3 17.8 Médial Length 29-9 
Proximal TD 21.4 22.1 Latéral APD 18.3 
Distal TD 23.8 Distal TD 20.2 19.0 21.2 

S. wardi P. austroafricanus S. wardi Stromer,1926 

CALCANEUM EF 37-93 EF 36’93 TIBIA  EF 37'93 16a 16P 
Length 70.9 Length 257.0 
c.c. Length 49.0 50.3 Proximal APD 46.0 
t.c. APD 18.4 20.2 Midshatt APD 17-8 
t.c. TD 17.8 18.4 MidshaftTD 20.7 
c.c. APD 18.9 18.3 Distal APD 23.5 24.0 

c.c. TD 8.6 9.9 Distal TD 29,0 31.0 30.0 
m. APD 25.9 
s. TD 21.3 
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S.wardi P.austroafricanus Stromer, 1926 

1PHALANX EF 24’94 EF 27’94 EF 28'94 13a 
Length 34.7 39.8 43.5 42.0 
Proximal APD 13.7 15.2 16.2 
Proximal TD 12.2 14.3 13.9 13.0 
Distal APD 9.4 9.5 9.9 
Distal TD 10.1 12.1 11.5 

S.wardi Stromer, 1926 

Il PHALANX EF 24'94 13p 
Length 20.4 21.5-25.0 
Proximal APD 12.0 
Proximal TD 10.2 
Distal APD 10.7 
Distal TD 7.9 7.5-9.0 

The upper dentiiion of Propalaeofyx austroûfi'ica- 

nus was hitherto unknown, and thc attribution 

of the new Elisabcthfeld üpccimcn to this species 

is based on its discoverv locus, its size (largcr 

than Sperrgebietomeryx) and its more robusc pre- 

molars. 

POSTCRANIAL SKELETON OF Sperrgebietomeryx 

AND Propaheoryx 
Vertébral column 

Articiilatcd wilh thc holotype skull of Sperrge¬ 

bietomeryx wardi therc was thc atlas (Fig. 2) and 

rhrec cervical vertebrae (the axis, V3 and V4). 

The arias is notable for irs élongation, being 

almost as long as it is wide, and in this respect 

resemblcs the atlas ol scvcral antclopes such as 

Gazella dama Fallas, 1766. 'l‘he margtns oi the 

wings are virtually parallcl and srraight. The axis 

and the other vertebrae are poorly preserved, 

only V3 being complété and revealing that it too 

was elongated. 

Lirnb bones 

Elisabethtcld has yieldcd some thirty ruminant 

limb bone-s, in addition ro the partial skeleton 

found wilh the holotype skull and mandiblc of 

Sperrgebietomeryx wardi. Many of the specimens 

liavc been sand^blastcd and some arc broken, so 

JC is often difficult  to assign rhem raxonomicully. 

Bccausc of thc uncertainty in idcntifying to 

which species the bones belong we describe the 

S.wardi 

III  PHALANX EF 24’94 EF 34’94 
Plantar Length 22.3 
Dorsocaudal D 17.4 
Dorsoptantar D 13.7 

specimens together. but .suspect that the larger 

specimens belong to Propalaeoryx austroajricanus 

Stromer, 1926, wTile the others probably repre- 

sent S. Witrdi (Table 3). 

Specimens £E 22’93, a distal humérus 

(Fig. lOE), EF 4r94, a proximal radio-ulna, 

EF 36’93, thc body of a calcanéum, and 

EF 28^94, a firsr phalanx, atc assigned provision- 

ally to P ûtistroafrimnus. 

The following specimens are assigned to 

S. wardi'. EF 36’94 and EF 22’94, dist;jl humerai 

epiphyses; EF 21 94, a complété radius; 

EF 23'94, arriculared juvénile radial epiphysis, 

carpus and proximal end of mctacaipal; 

EF 24^94, articuluted radius, mctacaipal and 

phalanges: EF 35’93, complété metacarpal; 

EF 37’93. proximal half of a fémur, tibia, talus, 

calcanéum found with the holotype skull, man- 

dible and atlas; EF 27 94, First phalanx; 

EF 34*94, third phalanx. 

Humérus 

S. wardi has the radial fossa limitcd by a tubero- 

sity which rcaches the latéral épicondyle, and is 

very large because the capitulum has a moderate 

vertical development and proximally dues not 

ascend grcatly, w'hile disrally it stays ai ihe same 

level as the trochlear groove. Fhe humérus of 

P. austroafricaniis is similar but il  is sligbtiytvider, 

bas a médial condyle which is less well-developed 

proximodistally, and has very strong relief in the 

médial épicondyle 
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Fig. 6. — Orangemeryx hendeyi n. gen., n. sp., frontal apophyses from Arrisdrift, Southern Sperrgebiet, Namibia, base of the middie 
Miocene; A-C, holotype frontal with base of left apophysis (AD 595'94); A. médial view: B, frontal view; C. latéral view; D, E, lower 

part of apophysis latéral views (AD 130); F, mid-part of apophysis with base of bifurcation towards top of frame (AD 131). Scale bars: 
20 mm. 
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Radius 

The proximal epiphysis is the samc in the two 

species, but in P. austroafiicanus it is slightly big- 

ger and ihe latéral tuberosiry is scronger. The dia- 

physis in EF 2r94 (Fig. lOG) Ls gracile, and the 

articulai' Faccts of ihe distal epiphysis in ail the 

spécimens bave ihe t}'pical morphology of early 

Miocene ruminants: thac of rhe pyramidal is 

small and horizontal, whereas thaï for ihe sca- 

phoid is largcr and more elevated than rhar of 

the semilunar and tlierc us a platform for the ulna 

contact. 

Carpus 

d'he matcrial is articulated making it difficult to 

observe ail the morphological détails (Fig. lOF). 

The semilunar is subquadrangiilar and the distal 

lacerai facer is miich widcr than rhe médial one, 

aiso irs morphology and measurements are iden- 

tical to those of cf. Strngulogruiihm saHsantensis 

Filhol, 1870, cited bv Stromer (1926, pl. 40, 

fig.4). 

Metacarpal 

This bonc is long and gracile (Fig. lOH), the dia- 

physis having a flat posterior surface, and the 

proximal extrernity being narrow with respect to 

the anrero'posierior diameter. l'hc facct for the 

magnotrapezoid is very large compared to that 

for the unciform. The distal pulleys bave wcll- 

devcloped keels posterioily. 

Femur 

The proximal half is preserved but both trochan¬ 

ters arc broken. On the posterior surface, below 

the Icsser trochanter, thcrc is a roughencd triangu- 

lar area dclimiccd by two crests which continue 

parallel to the length of the diaphysis as in the 

extant giraffid species Okapia johnstoni (Sclater 

1901).  ̂

Tibia 

This bone is also long, gracile and straight. The 

tibial crest is long, rcaching to mid-shaft of the 

diaphysis. On che posterior surface next to the 

popliteal line there is another line parallel to it 

and somewhat shorter, also as in Okapia. The 

médial distal groove is wide and shallow. In distal 

view the anterior and posterior margins of the 

epiphysis are markcdly concave and the wall 

which séparâtes the trochlear facets is short antero- 

posreriorly. 

Astrapdus 

Corresporiding lo the morphology of the distal 

tibia, lhe dépréssion hciwecn the two condylcs ol 

the proximal end Ls deep and Ls also asymmetri¬ 

cal. In the médial condyle thcrc is a strong postc- 

rior process, and on the anterior surface on both 

sides of the fossa there are well-developed stop 

facets. On the distal end, the latéral condyle Ls 

more extensive than the médial one. 

Calcanéum 

The calcmeum Spengtdmtorneryy; wardi has a 

symmetrical tuber with a wide but short and 

deep postL'riiir fossa. Its hody is straight, the dis¬ 

tal latéral groove is smooth and tlic distal facct 

for the astragalus îs oblique. In the calcanéum ol 

P. austtoafricitnus the tuber is asymmetric and 

more strongly dcvelopcd, both transversely and 

antero-posteriorly. The rtigose postero-medial 

area is also more dcvelopcd. 

Metatarsal 

rhe only spccimcn in the collection is a distal 

juvénile fragment (EF 25'94) that shows an open 

anterior groove. Its attribution to Sperrge- 

bietorneryx wardi is hased on its size. 

Subfamily Ci.IMAcXjCHRaTINAF. Hamilton, 1978 

Diag.MO.SIn. — Glimacoceracidae with frontal protu¬ 

bérances of apophyseal nature (Buhenik 1990). 

Dentition hypsodont. Premolar row shortened. Lower 
molars without palaeomctyx lold. Upper molars with 

external fusion ol the lingual and buccal lobes. 

Orangerneryx n. gen. 

Type srntaES. — Orangerneryx hendeyi n. sp. 

Diac.NOSLS. — As for the type species. 

Orangerneryx hendeyi n. sp. 

Clhnacoceras sp. — i Icndey 1978. 

Holotype. — AD 595’94, left frontal fragment with 
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Fig. 7. — Orangemeryx hendeyi n. gen.. n. sp., frontal apophyses from Arrisdrift, Southern Sperrgebiet, Namibia, base of the middie 
Miocene; A, apophyseal point (AD 1798); B, apophyseal point (AD 1177); C-F, apophysis with trifurcate tip (AD 594’94); 
C*E, various views; F, dorsal view; G, H, bifurcate apophyseal tip, latéral views (AD 649 + 763). Scale bars: 20 mm. 
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apophysis, housed ar the Geological Survey of 

Namibia, Windhoek (Fig. 6A-C'). 

LocALITV and AGE. — Arrisdrift (southern 
Sperrgebiet, Namibia), early middle Miocene, 
approTcimately équivalent co rnainmal zone MN4 of 
ibc Fairopean scnle (De Bniiin et ul. 19^2). fickford 
( 1994) csrimaies ihe age of tlie siic lo be ca 17A Ma. 

EtyMv>EOGY. — For the Orange River vvhicli is rhe 

border berween Namibia and Soinh Africa and nunyx 
rhe Oreek word for deci. The ppccies i.s dcdicaied to 

palaeontologist Dr Q. B. Uendey. 

DlAG.Mfisis. — Climacoceratinae wrth elongated 

slightly compressed rruncate conical supraorbital apo¬ 

physes, ornaniented at the base svith rounded 

tubcrcles with bifurcated or trifurcaied upper Lermina- 
rion (cwo or rhree poinrs). 

Du FERENTIAI. DIAGNOSJS. - diffcrs 

markedly From rhe ocher two généra of cÜmacocera- 

tines by the niorpKology of tts apophyses, which are 

short with u widc base which diniinishe.s towards the 
apex, giving the apophysi.s an elongated. slightly conv 
pressed truncated conical aspect, different from the 
cylindrical form thaï occurs in Nyanz(tmetyx Thom^LS. 
1984 and Clim/tcoceras Médîmes, 1936. 

Description 

Holotype; The frontal bone is very thick and 

strongly vasculariscd but not enougli to be called 

pneumatised. The supraorbical loramen is well- 

defined and externally continues to the apophy- 

sis following a smooih canal, d'he postcornual 

fo.ssa is deep and continues postcriorly as a wîde 

but not very deep, wcll-demarcatcd groove. The 

apophysis is in the forn) of an elongated com¬ 

pressed conc, with rhe base wide and dlmin- 

ishing in section towards rhe apex, while the base 

is compressed transversally (anteroposterujr dia- 

merer = 44.5 mm, transversal diameter = 

29.0 mm), whereas towards the apex the section 

is almost circulât. There is a smooth anrerior 

keel, accompanied by a small protubérance, rhe 

posterior margin is rounded with a weaker but 

more extensive proiuberance. The apex is bro- 

ken, so char it is possible lo observe chat ihe wall 

of dic apophysis is thick and the central part vas- 

cularised (Fig. 8H). 

Orher specimens such as AD 130 (Fig. 6D-E), 

AD 250, AD 483, AD 596 94 (Fig. 8A-E) and 

AD 132 (Fig. 8F'C), are similar to the holotype, 

even though thcrc is a certain amouni of variabi- 

liry  in che shape and size of ihe protubérances uf 

the apophyses. At the base of the aptïphysi.s in 

AD 596 94 (Eig. 6A-E), there are shallow 

siniious canals indicating die courses followed by 

blood Vcssels. which suggest diat the apophyses 

were covered in skin. AD 131 (Fig. 6F) is the 

apical and mediul pan of an ajiopliy.sis which 

possesses a latéral protubérance similar lo those 

menrioncd above. l'his spccimen indicates rbai 

the apophysis bifurcates towards the apex, also 

evideneed by the surface ornamentation in the 

form of a Y. Other specimens indicaie a more 

complcx apex than this fossil, one of which 

AD 648+763 (Tig. 7G), illusirated by Hendey 

(1978) shows a rip wuh two different si/.ed 

points, while atiother AD 594 94 {Fig. 7C-F) is 

crifurcâie with ihree approximately .similar si/.ed 

points. Fragments uf apophyses such as AD 129 

(figured by Hendev 1978) or AD 1798 (Fig. 7A), 

AD 1177 (Fig. "B), AD 658'94 and AD 659'94, 

are probably best interprétée! as poinrs at rhe apex 

of rhe apophysis. 

A specimen of skull (AD 652'94, Fig. 9B-D) 

comprises the famcal with the base of the apo¬ 

physis and part of the pariétal back to the union 

of the temporal lincs, wliere they begin to form 

the sagittal crest. T hcrc is a scrong, abrupt change 

in slope bccwccn the pariétal and the frontal, 

whiie berween and anterior to ihc apophyses 

chcre is a deep, rounded dépression. In rhe base 

of the right apophysis thcrc is a deep. strong 

postcornual fossa similar to that obsci*vcd in the 

holotype, which continues disrally as a canal ro 

connecl with the temporal line. The temporal 

lincs arc wcll-markcd, swclling towards the hase 

of the apophyses, and postcriorly the)' unité to 

form a visible thickcriitig, which fn the broken 

surface has a subrriangular section. There was 

probably a strong development of rhe nuclial 

cresr. T he Iromals arc very thick atid the bone is 

wcll A^ascularised, in particular the large supraor- 

bitaJ foramen which e\pand.s into the roof ol tlic 

orbit. The bases of the apophyses are not pneu- 

matized, and in rhe right onc the long widc volu- 

minous base can be observed, while in chc Icft 

one, which is more broken, the subrriangular 

transversal section can be seen to be similar 

to that in AD 596’94. This cranial fragment is 

GEODIVERSITAS • 1999 • 21 (2) 243 



Morales J., Soria D. & Pickford M. 

Fig. 8. — Orangemeryx hendeyi n. gen., n. sp., frontal apophyses from Arrisdrift, Southern Sperrgebiet, Namibia, base of the middie 
Miocene: A-E. left apophysis (AD 596’94); A, médial view; B, posterior view; C, latéral view; D, anterior view; E, transversal cross 

section: F, G. base of apophysis, two views (AD 132). Scale bars: 20 mm. 
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Fig. 9. — Orangemeryx hendeyi n. gen.. n. sp.. Arrisdrift. Southern Sperrgebiet, Namibia, base of the middie Miocene; A, left D4-M1 
in occlusal view (AD 624); B-D. cranial fragment (AD 652'94); B, dorsal view; C, ventral vtew; D, right latéral view; E, F, left P4-M3 

{AD-273); E. occlusal view; F, buccal view. Scale bars: 20 mm. 
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Fig. 10. — A D. Orangemeryx hendeyi r) gen., n. sp.. Arrisdnft, Southern Sperrgebiet. Namibia. base of the middie Miocene; 
A. B. axis (AD 1549): cervical vertebra V3 {AD  1447); A, latéral view B dorsal view; C, letî radius, anierior view (AD 00 95): D, left 
meîatarsal. anterior view (AD 5'93)‘, E. Propalaeoryx austroafrica^us. Slromer, Elisabethfeid red silîs. northern Sperrgebiet, Namibia, 

early Miocene. left distal humérus, antehor view (EF 22'g3)i F-H. Spengebietomeryx wardio. gen., n. sp., Elisabethfeid green sands, 
northern Sperrgebiet, Namibia. early Miocene; F, left juvénile distal radius, carpus. and proximal metacarpal (In analomical connec¬ 
tion), antehor view (EF 23'94); G, right radius, antehor view (EF 21'94); H, left metacarpal, posiehor view (EF 35’93). Scale bars: 
20 mm. 
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usefui in providing cvidence as co rhc correct 

orientation of rhc apophyses in OrangemeryXy 

especially rhe holoiype AD 595'94, in which it 

was inclined slightiy laterally and torwards. 

Dentition 

rhe cheek lecth are relatively hypsodont, being 

similar in many rcsj^cccs lo thc dentition of other 

climacoceratids. Lower inolars (Table 2, Fig. 3C) 

possess strong metascylids which project laterally. 

The protoconid and hypoconid are flattened. The 

hypoconid and protoconid are separated, only 

unking when wear is adranced. The hypoconulid 

of m3 is simple ;Uîd unicuspidate. The prcniolars 

are short. The |>4 is variable, alvvays with rhe ante- 

rior wing bifurcaie and a sirong labial groove, the 

metaconid varies from being isolaccd to forming a 

Wall which unités wiih the metastylid. Incisiform 

tecth are wcll represented in the collection» none 

of which are bilobcd. Upper molars (Table I. 

Fig. 9A, E. F) ha\Te internai lobes separated from 

cach other. ’Fhc styles are strong, particnlarly the 

parastyle and metasryle. The entosryle is weak. 

Upper preniolars are short and wide. 

Vertébral column 

Numerous vcriebrae of Ürangerneryx hendeyi are 

preserved, somc of them in articulation, Ail  in ail 

they possess morphological fearures typical of 

modem ruminants. Aniong rhe cer\'ical vcrcebrae 

there is an axis (AD 1549, Fig. lOA-R) which is 

relatively complété. It is notahly elongated and 

thc spinous process is distinerly high and well- 

dcvclopcd, whtch suggests thc existence of strong 

musculature relaied to mcwenieius of ihe head. A 

furrher wcl!-prescrved cervical veriebia 

(AD 1447. Fig. lOA. B), like thc previous spéci¬ 

men, is elongated. 

Limh bones 

The sample of limb bones assigned to Orange- 

meryx hendeyi is very compréhensive, bones of 

this spccics being rhc most common mammal 

rcmains at the site (over 220 specimens). In the 

sample are complété examples of most limb élé¬ 

ments, but some of them bave been deformed by 

compaction and several hâve bêen damaged by 

gypsum crystal growth (Table 4, Fig. lOC, D). 

The morphology of the limbs is quite generalized, 

excepr for their élongation, indicating that 

O. hendeyi was not greatly speciaÜzed, retaining 

much of rhc aspect of what we consider to be the 

basal girartdid condition. Many of the postcranial 

éléments of thèse ruminants possess a rarher 

constant morphological pattern, whereas others 

présent major variabilicy and appcar to be more 

closely implicated in the processes of adaptarion 

and évolution, even though it is difflcult  to déter¬ 

mine rheir evolutionary signifîcjnce. The exis¬ 

tence of great wiriability in rhe hone size is aiso 

noriceable, wliich should probably be interpreted 

as a dtmorphic pattern. The aim ol ihi.s section is 

not to provide a detailed study of each postcranial 

élément, but to provide remarks on rhe salient 

fearures of thc limb skeleion of O. hendeyi. 

Humérus 

In rhe proximal epiphysis (Fig. IlA),  the greater 

and lesser tuberosities arc low and there is no 

intermediaie ruberclc équivalent to the condition 

in more modem giraffes. The distal epiphysis is 

comparable to that of Sperrgebietorneryx mardi 

described ahove, but ihe radial fossa is more 

reduced duc to the grcai proximo-distnl develop¬ 

ment of the capitulum and the mcdial condylc of 

the trochlea, a condition which also differentiates 

il  from CUmacoceras gentryi and Palaeotragus prT 

maevtiSy the humeri of which possess a more 

'*giraffid”-likc  morphology with rhe médial 

condyle low proximally. 

liadwulna 

The proximal epiphysis of the radius accords 

Vv'ith rhe morpholog)' of the distal humérus, and 

this bone thus differs in the samc way from its 

counterpart in P. primü€vus\ the lacerai facet is 

higher and the mcdial one mote inclined in 

O. hendeyi. The distal radial epiphysis is similar 

to that described in 5. mardis the diaphysis is 

quite straight and is antcro-posteriorly compres- 

sed. The uina (Fig. 1IB-C’) is not fused to the 

radius. les tuber olecrani possesses high latéral 

and médial crests, between which is a deep valley, 

similar to a specimen of Climavoceras gentryi 

Hamilron, 1978, from Ngorora. Kenya. 

Carpus 

The scaphoid retains the distal posterior facet 
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Fig. 11. — Orangemeryx hendeyin. gen.. n. sp.. Arrisdrift, Southern Sperrgebiet, Namibia, base of the middie Miocene; A. left proxi¬ 
mal humérus, proximal view (AD 3380); B-C. righl proximal uina (AD 00’95); B. anterior view; C. latéral view: D.right distal humérus, 
anterior view (AD 1915) ; E. right calcanéum, anterior view (AO 747); F. right talus, anterior view (AD 613'94); G, right navicular 

cuboid, posterior view (AD 317’95); H, I Phalanx, anterior view (AD 501); I, Il Phalanx, anterior view (AD 469); J. III  Phalanx, latéral 
view (AD 896). Scale bars; 20 mm. 
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Table 4. — Measurements (in mm) of the postcranial skeleton of Orangemeryx hendeyi n. gen., n. sp. from Arrisdrift. Abbreviations: 
APD, antero-posterior diameter; TD. transversal diameter; c.c., corpus calcanei; t.c., tuber calcanei: m., maleolus: s., sustenta- 
culum. 

N OR M N OR M 

Humérus t.c. TD 8 20.1-23.2 21.6 
Length 1 209.5 m. APD 6 32.0-39.5 36.2 
Proximal APD 3 64.0-71.2 68.0 s. TD 6 26.6-30.2 28.2 
Proximal TD 1 54.8 
Distal APD 6 41.8-48.6 45.2 Navicuiar-cuboid 
Distal TD 6 44.6-51.8 47.5 Anterior Height 8 19.4-25.5 21.7 

Posterior Height 5 25.1-29.0 27.2 
Radius Maximal APD 7 34.2-40.0 36.2 
Lenglh 9 254.0-287.0 268.0 Maximal TD 8 31.4-36.6 33.6 
Proximal APD 10 20.4-26.8 23.8 
Proximal TD 10 37 0-46-8 42.1 Metatarsai 
Midshafl APD 9 14.1-22.3 18.1 Lenglh 6 252.0-280.0 266.0 
Midshaft TD 9 23.0-33.4 28.2 Proximal APD 18 29.0-40.0 32.1 
Distal APD 12 23.7-32,9 28.6 Proximal TD 18 26.2-33.0 28.7 
Distal TD 13 34.0-46.5 39.5 Distal APD 10 19.2-25.3 22.0 

^jlng 
Distal TD 10 29.1-37.5 33.2 

Olecranon Length 4 49.7-61.0 54.6 1 
Tuber o. APD 4 30.1-37.4 33.6 Length 13 46.5-57.4 51.6 
Tuber o. TD 1 15.2 Proximal APD 12 18.9-22.6 21.0 
Pro. anc. APD 6 32.6-45.6 39.0 Proximal TD 13 15.1-19.3 17.3 
Proc. anc. TD 9 11.3-14.4 12.7 Distal APD 14 10.5-15.0 13.3 

Distal TD 15 12.5-15.8 14.5 
Scaphoid 1 
Anterior Height 6 17.4-21.6 19.5 1 Phfll;4nv 
APD 6 24.3-28.5 26.3 Length 8 26.5-30.5 28.4 
Anterior TD 5 12.3-14.6 13.8 Proximal APD 8 17.1-21.0 19.5 

Proximal TD g 13.0-16.0 14.5 
Semilunar Distal APD 9 14.3-17.6 16.4 
Maximal Height 6 16.1-20.3 18.6 Distal TD 9 10.2-14.4 12.0 
APD 5 24.0-27.9 25.7 
Proximal TD 5 14.4-18.6 16.1 ni Phalanx 

Plantar Length 8 30.1-36.6 33.6 
Unciform Dorsocaudal D 5 22.7-28.0 24.8 
Maximal Height 4 12.2-15.2 14.2 Maximal TD 9 11.7-14.8 12.9 
APD 4 20.0-24.0 22.3 
Proximal TD 4 13.0-17.2 14.9 

Metacarpal 
Length 7 242.0-275.0 263.0 Magnotrapezoid AD501’95 PQAD2574 AD609’94 
Proximal APD 9 21.0-27.4 23.2 
Proximal TD 10 29.4-38.0 32.5 Anterior Height 14.8 14.6 
Distal APD 8 21.6-26.4 24.1 APD 23.8 21.8 19.3 
Distal TD 10 32.0-39.3 35.8 Anterior TD 19.2 16.8 15.0 

Posterior TD 18.5 15.3 16.3 
Talus 
Latéral Length 9 38.5-46.3 42.3 
Médial Length 9 36.2-44.0 40.7 
Latéral APD 10 19.7-27.5 23.0 
Médial APD 8 21.5-25.0 24.1 Tibia PQAD2292 PQAD1100 PQAD42 
Distal TD 9 22.5-28.8 25.8 _ 

Lenglh 360.0 350.0 317.0 
Calcanéum Proximal APD 71.1 
Length 7 94.0-106.0 100.2 Proximal TD 64.5 59.2 
c.c. Length 9 61.0-75.4 67.9 Distal APD 32.1 29.4 27.2 
t.c. APD 8 23.1-27.7 25.9 Distal TD 39.1 35.6 34.8 
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which is losr in somc fossil giralTids such a.s 

Palaeotragui mlcrodon (Koken, 188S). Sarno- 

therium s'inerisis (Schlosser. 1903)i Deccenn- 

therium püchecai Crusakme-Pairo. 1952, and 

Sivatherium hvndeyi Harris, I976, but which is 

still présent in rhe tvvo extant giraM'ids {Gmijfn  

camelopanialu Linneaus, I738 and Okiipht jolm- 

stoni). In the scmilunar, the distal latéral faccl is 

somewhat wider than the rnedial one. The 

magnotrapezoid, which is similar to thac ol 

Palaeoîragus primaevns Churchcr. 1970, has a 

concave posterior margin and begins to develop a 

posrerior keel berween the facets for the semiluiur 

and the scaphoid. Iii  the unciform. the sernilunar 

facet Is parcicularly clongated in a posterior sense, 

characiers which it shares with uihet glrafïîds. 

Tarsus (V\^. IIE-G) 

The astragalus is picsiomorphic. It is similar to 

that of P pwnaeina but has a weakly expressed 

posterior process in the medial proximal condylc. 

There is no strong development of the proximal 

latéral condyle as occurs in (2imacfH'erm gentiyis 

and the distal trochlea has more or less symmetri- 

cal condylcs, In posterior view, the navicular 

cuboid shows a very srrong medial cresi disrally 

which diminishes tu nothing at the proximal zone. 

It has a fossa in a very lacerai position, unlike in 

Pprimaevusy (Praffa and ükapia. 

Metatamd 

The proximal epiphysis of rhe metatarsal has 

similar morphology lo that cP Andeganmyx ande- 

gaviensis Ginsburg et ///., 1994, and the anterior 

groove is open distal ly. 

The meiacarpal, pelvis, tibia and calcanéum ail 

hâve a generalized morphology similar to that of 

P primaevus. Ilowcvcr. the scapula of O. hendeyi 

has a IcsS'developcd supraglcnoid tubcrclc ihan 

that of PdlûeomtgtLs primanms whcrcas its cora- 

coid apophysis' Ls more reduccd than it is in the 

latter species. 

Discussion 

Orangemeryx shares wirh other climacoccradnes 

the same morphological pattern of rhe dentition 

and the possession of coniplex supraorbiral apo¬ 

physes, In Nyanziitneryxpkkfbrdi1984, 

and Orangemeryx the frontal apophyses are orna- 

meneed ac ihcir bases wnth rounded protubé¬ 

rances w'hich do not projcct far cnough to hirm 

latéral points. In contrast, in Climacocerds ajiica- 

n/zt Maclnncs, 1936, and cspcdally in C. gentryi 

Hamilton, 1978, rhe points are considerably 

elongared, imparting a deer-like morphology to 

the apophyses. The morphology of the apo¬ 

physes permits us to separate the various spccies 

intü twü gfoups : oiie comjrrising the two species 

of C/imacoieras plus Nyanzatneryx ’l’homas, 

1984, the other consisting of Orangemeryx. 

PH\TOGENETIC RELAddONS 

The relationships betsveen these two groups, now 

con.sidcred to be subfamilies of the Family 

Cliinacoceraiidae (- Cli macoceridae of 

Hamilton, 1978), is based on the faet that they 

share tlie same morphtjlogical pattern of the den¬ 

tition and the incipient élongation of the ncck 

and the limbs. The presence of elongared cervical 

vertebrae, including the atlas, ^^’as aiready nored 

in Olbnacacernî gentryi \>y Hamihon (1978), the 

atlas of W'hich is pa'>pornonally longer th,in it is 

in Palaeotragus prtmaevits and Saniorhvrlum dfrP 

canm Churcherr 1970. Even though no atlas of 

Orangemeryx hendeyi has been found, compari- 

son between rhe axes of rhjs species and that des- 

cribed by Chiircher (1970) for Palaeotragus 

priniuevHS is suggestive in this respect, and ir»di- 

care.s to us that tins new' genus als{) possesscd a 

long ncck. 

TTic new' fossil material dc.scribcd herc tends to 

confirm this rclationship bccausc Sperrgebieto- 

meryx^ and Cltmacoceras (C. gentryi) 

share elongated cervical vertebrae, including the 

atlas, a chariicter which indicates a notable spe- 

ciali/ation towards feeding froni high Food 

sources. In ihc forms ol which the postcranial 

skcleton is known, it is possible to confirm that 

the cxcrcjnitics arc clcaiiy elongated.. 7‘hc clado- 

gnini (Eig. 12) summarizes chc phylogencuc rcla- 

tionships between the dcscribcd forms, 

considering Andegamer^fx Ginsburg et al., 1994, 

to be the oucgroup. 

The Family Climacoceratidac has previously been 

placcd close lo the giralfe  ̂on ihe hasts ol rhe 

presence of a bilobed lower canine in Climaco- 
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Fig. 12. — Phytogenelic relationships of Spcrrgebietomeryx 
n. gen. Propalaeoryy Sfrom0r and Orangemeryx n. gen (o other 

giraffoids. Nodes: 1, (primitive characters) dentition moderately 

hypsodont: upper and lower premolar senes long: premolars 
elongated and thus gracile; lower molars with strong stylids; 

third lobe of m3 simple; hypoconid isolated. a conséquence oî 
its dear séparation trom the entoconid and me anterior lobe; the 
p4 has a simple metaconid. directeo posleriorly. anterior wing 
simple, Its mpfpholtDgy differing Utile trom thaï ol the p3: lhe pi 

fe présent wilh Iwo slrong roots: upper piemolars long. P2 and 

P3 with well-defined anterior lobes, upper molars with strong 
slyles and laie union of the iniernal lobes to The ectoloph: 

appendicular skeleton gracile, with a lendency to élongation of 
the etemenîs; 2. cervical vnnebrae. including the atlas  ̂elonga- 

led; 3. loss o( p1 ; 4 hypBodoi'l denlitioo, The p4 wiili  metaconid 
disposée! more transvemally, with a tendency to turn anteriorly, 

anterior wmg blIurcMtfi (and thus very different trom p3). tenden- 

cy towards flatltning of lhe iniernal wall of Lhe lower molars; 
5, presence of supraorbitnl apophyse:; wrth protubérant orna- 
mentaiiüns ât Ihn hasA. with a hilufcate lerminatlon loss of pi, 

6, apophyses wilh elongated slighlly <;o»npreiiised itionical mor- 
phology below the bifurcation; 7, apophyses elongated and 
cylindrical; 8, apophyses with well-defined points perpendloular 
to the long axis of the apophysis (C. afticanus): apophyses com- 
plex, ramified as in some cervids {C. gentryi). 

ceras gentryi from Fort Ternan (Hamilton 1^)78), 

but the présence of this character is not certain, 

as was noced by Churcher (1990), At Arrisdrift, 

there are at least sixreen lower incisiform teeth 

attributed to Orangemeryx, none of which is bîlo- 

bed. 11^ fossil canines and Indsors are preserved in 

the saint* ratio thaï occurred in life, chen at least 

four canines should be présent in the Arrisdrift 

sample, in which case the lower canine in 

Orangemeryx consisted of a single lobe. Other 

authors hâve advocated ihis relaiionship 

employing for the most part dental charactêrs 

(Gentry 1994; Gentry & Hooker 1988; Janis & 

Scott 1987) or hâve inerely considered ir as 

incertae sedts within rhe Giraffoidea (Geraads 

1986). 

Apparently, the precucious spécialisation of the 

postcranial skcicton séparâtes the Climacocerati' 

dae from the GirafFidac. Neverrheless, primitive 

giraffes, such as Zaraja zeheni Hamilton, 1973, 

of the early middle Miocene ot Gebel ZeltcUt 

Libya. ai.so po.ssessed an elongated atlas. 

However, a deeper study of the postcranial skele- 

ton of the forms iitvoivcd in this radiation of the 

Giraffoidea is rcquired hefore we can confirm 

that this speciaJization is a character rhat permits 

the inclusion of the Girafiidae and the 

Climacoceratidae in a monophyletic group. 

These new ruminant fossils support rhe idea 

expre.ssed by Ginsburg et ai (1994) rhat prior ro 

rhe appearance of pecorans with frontal protubé¬ 

rances rhe group would hâve been srrongly diver- 

sified, à diversification which afïccted not only 

lhe dentition, but aiso the postcranial skeleton. 

We can now détermine with somc précision the 

relationships of most of the pccoran fornis lack- 

ing cranial protubérances which are related at the 

level of sister gtoups to pecoran familles which 

do pü.ssess such protubérances. Morales et al. 

(1995) described a horniess bovid from 

F.lisabethfeld, a cliscovery which corroborâtes this 

view of ruminant évolution. Fhcsc findings 

strongly .support the hypothesis that chc appea- 

rancc of cranial protubérances -w'as a biological 

phenomenon which occurred virtually synchro- 

nously {ca. lS-17.5 Ma) but indepcndcnily in 

varioas lineages of pecorans (comprising at least 

lhe Cervidae, Falacomciycidae, GiraBoidca and 

Rovidae). Ir corroborate.s the hypothesis of 

Morales et al. (1993) in which the appearance of 

cranial appendagt's is considered to liavc been an 

organic response ro global scale environmental 

cliangcs which occurred towards the end of the 

early Miocene. 
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